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SEQUENCE LISTING 



<110> Keating, Mark T. 

Sanguinetti, Michael C. 
Curran, Mark E. 
Landes, Gregory M. 
Connors, Timothy D. 
Burn, Timothy C. 
Splawski, Igor 

<120> KVLQT1 - A LONG QT SYNDROME GENE 
<130> 2323-133 

<140> 09/135,010 
<141> 1998-08-17 

<150> 60/094,477 
<151>' 1998-07-29 

r% <150> 08/921,068 
<151> 1997-08-29 

5 '0 <150> 08/739, 383 
Q_ <151> 1996-10-29 

<I <150> 60/019,014 
<151> 1995-12-22 



^ <160> 116 

(15 <170> Patentln Ver. 2.0 

i! il 

I.* <210> 1 

!4 <211> 3181 

<212> DNA 

<213> Homo sapiens 

i' *S 

<220> 
<221> CDS 

<222> (163) . . (2190) 
<400> 1 

ctgccccctc cggccccgcc ccgagcgccc gggctgggcc ggcagcggcc ccccgcggcg bu 

gggctggcag cagtggctgc ccgcactgcg cccgggcgct cgccttcgct gcagctcccg 120 

qtqccgccgc tcgggccggc cccccggcag gccctcctcg tt atg gcc gcg gcc 174 
^ ^ Met Ala Ala Ala 



1 

tec tec ccg ccc agg gcc gag agg aag cgc tgg ggt tgg ggc cgc ctg 
Ser Ser Pro Pro Arg Ala Glu Arg Lys Arg Trp Gly Trp Gly Arg Leu 
5 10 15 20 

cca ggc gcc egg egg ggc age gcg ggc ctg gcc aag aag tgc ccc ttc 
Pro Gly Ala Arg Arg Gly Ser Ala Gly Leu Ala Lys Lys Cys Pro Phe 
25 30 35 



222 



270 



teg ctg gag ctg gcg gag ggc ggc ccg gcg ggc ggc gcg etc tac gcg 318 
Ser Leu Glu Leu Ala Glu Gly Gly Pro Ala Gly Gly Ala Leu Tyr Ala 
40 45 50 




ccc ate gcg ccc ggc gec cca ggt ccc gcg ccc cct gcg tec ccg gec 
Pro He Ala Pro Gly Ala Pro Gly Pro Ala Pro Pro Ala Ser Pro Ala 



55 



60 65 



gcg ccc gec gcg ccc cca gtt gec tec gac ctt ggc ccg egg ccg ccg 
Ala Pro Ala Ala Pro Pro Val Ala Ser Asp Leu Gly Pro Arg Pro Pro 

75 80 



70 



gtg age eta gac ccg cgc gtc tec ate tac age acg cgc cgc ccg gtg 
Val Ser Leu Asp Pro Arg Val Ser He Tyr Ser Thr Arg Arg Pro Val 
85 '90 95 100 

ttg gcg cgc ace cac gtc cag ggc cgc gtc tac aac ttc etc gag cgt 
Leu Ala Arg Thr His Val Gin Gly Arg Val Tyr Asn Phe Leu Glu Arg 
105 H° 115 

ccc ace ggc tgg aaa tgc ttc gtt tac cac ttc gec gtc ttc etc ate 
Pro Thr Gly Trp Lys Cys Phe Val Tyr His Phe Ala Val Phe Leu He 



125 130 



ate eta gtc tgc etc ate ttc age gtg ctg tec acc ate gag cag tat 
Val Leu Val Cys Leu He Phe Ser Val Leu Ser Thr He Glu Gin Tyr 

140 145 



135 



^ acc qcc ctg gec acg ggg act etc ttc tgg atg gag ate gtg ctg gtg 
*=3 Ala Ala Leu Ala Thr Gly Thr Leu Phe Trp Met Glu He Val Leu Val 
150 155 160 

qtg ttc ttc ggg acg gag tac gtg gtc cgc etc tgg tec gec ggc tgc 
W Val Phe Phe Gly Thr Glu Tyr Val Val Arg Leu Trp Ser Ala Gly Cys 
iU 165 170 175 180 

i:S cgc age aag tac gtg ggc etc tgg ggg egg ctg cgc ttt gee egg aag 
in Arq Ser Lys Tyr Val Gly Leu Trp Gly Arg Leu Arg Phe Ala Arg Lys 

185 190 195 

ccc att tec ate ate gac etc ate gtg gtc gtg gec tec atg gtg gtc 
O Pro He Ser He He Asp Leu He Val Val Val Ala Ser Met Val Val 
Cj 200 205 210 

etc tgc gtg ggc tec aag ggg cag gtg ttt gee acg teg gee ate agg 
Leu Cys Val Gly Ser Lys Gly Gin Val Phe Ala Thr Ser Ala He Arg 
215 220 225 

ggc ate cgc ttc ctg cag ate ctg agg atg eta cac gtc gac cgc cag 
Gly He Arg Phe Leu Gin He Leu Arg Met Leu His Val Asp Arg Gin 
230 235 240 

gga ggc acc tgg agg etc ctg ggc tec gtg gtc ttc ate cac cgc cag 
Gly Gly Thr Trp Arg Leu Leu Gly Ser Val Val Phe He His Arg Gin 
245 250 255 260 

gag ctg ata acc acc ctg tac ate ggc ttc ctg ggc etc ate ttc tec 
Glu Leu He Thr Thr Leu Tyr He Gly Phe Leu Gly Leu He Phe Ser 
265 270 275 

teg tac ttt gtg tac ctg get gag aag gac gcg gtg aac gag tea ggc 
Ser Tvr Phe Val Tyr Leu Ala Glu Lys Asp Ala Val Asn Glu Ser Gly 
280 285 290 

cgc gtg gag ttc ggc age tac gca gat gcg ctg tgg tgg ggg gtg gtc 
Arg Val Glu Phe Gly Ser Tyr Ala Asp Ala Leu Trp Trp Gly Val Val 
295 300 305 



366 



414 



462 



510 



558 



606 



654 



702 



750 



798 



846 



894 



942 



990 



1038 



1086 





% 



aca gtc acc acc ate ggc tat ggg gac aag gtg ccc cag acg tgg gtc 
Thr Val Thr Thr He Gly Tyr Gly Asp Lys Val Pro Gin Thr Trp Val 



310 



315 



320 



ggg aag acc ate gec tec tgc ttc tct gtc ttt gee ate tec ttc ttt 
Gly Lys Thr He Ala Ser Cys Phe Ser Val Phe Ala He Ser Phe Phe 



325 



aca etc cca gcg ggg att ctt ggc teg ggg ttt gee ctg aag gtg cag 
111 Leu Pro Ala Gl? He Leu Gly Ser Gly Phe Ala Leu Lys Val Gin 



345 



350 



355 



cag aag cag agg cag aag cac ttc aac egg cag ate ccg gcg gca gee 
Gin Lys Gin Arg Gin Lys His Phe Asn Arg Gin He Pro Ala Ala Ala 



360 



365 



370 



tea etc att cag acc gca tgg agg tgc tat get gec gag aac ccc gac 

Ser Leu He Gin Thr Ala Trp Arg Cys Tyr Ala Ala Glu Asn Pro Asp 

375 380 . 385 

tec tec acc tgg aag ate tac ate egg aag gee ccc egg age cac act 

- Ser Ser Thr Trp Lys He Tyr He Arg Lys Ala Pro Arg Ser His Thr 
I 390 395 400 

i ctq ctg tea ccc age ccc aaa ccc aag aag tct gtg gtg gta aag aaa 

3 Leu Leu Ser Pro Ser Pro Lys Pro Lys Lys Ser Val Val Val Lys Lys 

Jl 4 05 410 415 420 



^aaa aag ttc aag ctg gac aaa gac aat ggg gtg act cct gga gag aag 
> ! Lys Lys Phe Lys Leu Asp Lys Asp Asn Gly Val Thr Pro Gly Glu Lys 
y 425 430 



435 



*-atq etc aca gtc ccc cat ate acg tgc gac ccc cca gaa gag egg egg 
2 Met Leu Thr Val Pro His He Thr Cys Asp Pro Pro Glu Glu Arg Arg 
4 40 44 5 4 50 

4 ctq qac cac ttc tct gtc gac ggc tat gac agt tct gta agg aag age 
:SLeu Asp His Phe Ser Val Asp Gly Tyr Asp Ser Ser Val Arg Lys Ser 
= % 455 460 465 

cca aca ctg ctg gaa gtg age atg ccc cat ttc atg aga acc aac age 
Pro Thr Leu Leu Glu Val Ser Met Pro His Phe Met Arg Thr Asn Ser 
470 475 480 

ttc gee gag gac ctg gac ctg gaa ggg gag act ctg ctg aca ccc ate 
Phe Ala Glu Asp Leu Asp Leu Glu Gly Glu Thr Leu Leu Thr Pro He 



485 



490 



495 



500 



acc cac ate tea cag ctg egg gaa cac cat egg gec acc att aag gtc 
Thr His He Ser Gin Leu Arg. Glu His His Arg Ala Thr He Lys Val 
505 s1 ° 515 



510 



att cga cgc atg cag tac ttt gtg gee aag aag aaa ttc cag caa gcg 
He Arq Arg Met Gin Tyr Phe Val Ala Lys Lys Lys Phe Gin Gin Ala 
520 525 530 

egg aag cct tac gat gtg egg gac gtc att gag cag tac teg cag ggc 
Arg Lys Pro Tyr Asp Val Arg Asp Val He Glu Gin Tyr Ser Gin Gly 
535 540 545 

cac etc aac etc atg gtg cgc ate aag gag ctg cag agg agg ctg gac 
His Leu Asn Leu Met Val Arg He Lys Glu Leu Gin Arg Arg Leu Asp 
550 555 560 



1134 



1182 



1230 



1278 



1326 



1374 



1422 



1470 



1518 



1566 



1614 



1662 



1710 



1758 



1806 



1854 





caa tec att ggg aag ccc tea ctg ttc ate tec gtc tea gaa aag age 
Gin Ser lie lly Lyi Pro Ser Leu Phe He Ser Val Ser Glu Lys Ser 
565 570 575 580 

aag gat cgc ggc age aac acg ate ggc gee cgc ctg aac cga gta gaa 
Lys Asp Arg Gly Ser Asn Thr He Gly Ala Arg Leu Asn Arg Val Glu 
585 590 595 

aac aag gtg acg cag ctg gac cag agg ctg gca etc ate acc gac atg 
Asp Lys Val Thr Gin Leu Asp Gin Arg Leu Ala Leu He Thr Asp Met 
600 605 610 

ctt cac cag ctg etc tec ttg cac ggt ggc age acc ccc ggc age ggc 
Leu His Gin Leu Leu Ser Leu His Gly Gly Ser Thr Pro Gly Ser Gly 
615 620 625 

ggc ccc ccc aga gag ggc ggg gee cac ate acc cag ccc tgc ggc agt 
lly Pro Pro Arg Glu Gly Gly Ala His He Thr Gin Pro Cys Gly Ser 
630 635 640 



1902 



1950 



1998 



2046 



2094 



2142 



2190 



ggc ggc tec gtc gac cct gag etc ttc ctg ccc age aac acc ctg ccc 
- Gly Gly Ser Val Asp Pro Glu Leu Phe Leu Pro Ser Asn Thr Leu Pro 
J! 645 650 655 660 

rt acc tac gag cag ctg acc gtg ccc agg agg ggc ccc gat gag ggg tec 
'.3 Thr Tyr Glu Gin Leu Thr Val Pro Arg Arg Gly Pro Asp Glu Gly Ser 
Q 665 670 675 

]i tgaggagggg atggggctgg gggatgggcc tgagtgagag gggaggccaa gagtggcccc 2250 
ri J acctggccct ctctgaagga ggccacctcc taaaaggece agagagaaga gccccactct 2310 
Q cagaggcccc aataccccat ggaccatget gtctggcaca gcctgcactt gggggctcag 2370 
fl caaggccacc tcttcctggc cggtgtgggg gccccgtctc aggtctgagt tgttacccca 2430 
j| agcgccctgg cccccacatg gtgatgttga catcactggc atggtggttg ggacccagtg 24 90 
8 gcagggcaca gggcctggcc catgtatggc caggaagtag cacaggctga gtgcaggccc 2550 
accctgcttg geccaggggg cttcctgagg ggagacagag caacccctgg accccagcct 2610 
caaatccagg accctgccag gcacaggcag ggcaggacca gcccacgctg actacagggc 2670 
caccggcaat aaaagcccag gageccattt ggagggcctg ggcctggctc cctcactctc 2730 
aggaaatget gacccatggg caggagactg tggagactgc tcctgagccc ccagcttcca 2790 
gcaggaggga cagtctcacc atttccccag ggcacgtggt tgagtggggg gaacgcccac 2850 
ttccctgggt tagactgeca gctcttccta gctggagagg agccctgcct ctccgcccct 2910 
gagcccactg tgcgtggggc tcccgcctcc" aacccctcgc ccagtcccag cagccagcca 2970 
aacacacaga aggggactgc cacctcccct tgccagctgc tgagccgcag agaagtgacg 3030 
gttcctacac aggacagggg ttccttctgg gcattacatc gcatagaaat caataatttg 3090 
tggtgatttg gatctgtgtt ttaatgagtt tcacagtgtg attttgatta ttaattgtgc 3150 

3181 

aagcttttcc taataaacgt ggagaatcac a 



Ala Glu 
10 



<210> 2 
<211> 676 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ala Ala Ala Ser Ser Pro Pro Arg 
1 5 

Trp Gly Arg Leu Pro Gly Ala Arg Arg Gly Ser 
20 25 

Lys Cys Pro Phe Ser Leu Glu Leu Ala Glu Gly 
35 40 

Ala Leu Tyr Ala Pro He Ala- Pro Gly Ala Pro 
50 55 

Ala Ser Pro Ala Ala Pro Ala Ala Pro Pro Val 
65 70 75 

Pro Arq Pro Pro Val Ser Leu Asp Pro Arg Val 
85 90 



Arg 
Ala 
Gly 



Gly 
60 

Ala 



Ser 



Arq Arg Pro Val Leu Ala Arg Thr His 
100 105 



Val Gin Gly 
Val 



Phe Leu Glu Arg Pro Thr Gly Trp Lys Cys Phe 
115 120 

Val Phe Leu He Val Leu Val Cys Leu He Phe 
130 135 

He Glu Gin Tyr Ala Ala Leu Ala Thr Gly Thr 
145 150 155 

He Val Leu Val Val Phe Phe Gly Thr Glu Tyr 
165 170 

Ser Ala Gly Cys Arg Ser Lys Tyr Val Gly Leu 
180 185 

Phe Ala Arg Lys Pro He Ser He He Asp Leu 
195 200 

Ser Met Val Val Leu Cys Val Gly Ser Lys Gly 
210 215 

Ser Ala He Arg Gly He Arg Phe Leu Gin He 
225 230 235 

Val Asp Arg Gin Gly Gly Thr Trp Arg Leu Leu 
245 250 

He His Arg Gin Glu Leu He Thr Thr Leu Tyr 
260 265 

Leu He Phe Ser Ser Tyr Phe Val Tyr Leu Ala 
275 280 

Asn Glu Ser Gly Arg Val Glu Phe Gly Ser Tyr 
290 295 



Ser 
.140 

Leu 



Val 
Trp 
He 



Gin 
220 

Leu 



Gly 



He 



Glu 



Ala 
300 



Lys Arg Trp Gly 
15 

Gly Leu Ala Lys 
30 

Pro Ala Gly Gly 
45 

Pro Ala Pro Pro 



Ser Asp Leu Gly 
80 

He Tyr Ser Thr 
95 

Arg Val Tyr Asn 
110 

Tyr His Phe Ala 
125 

Val Leu Ser Thr 



Phe Trp Met Glu 
160 

Val Arg Leu Trp 
175 

Gly Arg Leu Arg 
190 

Val Val Val Ala 
205 

Val Phe Ala Thr 



Arg Met Leu His 
240 

Ser Val Val Phe 
255 

Gly Phe Leu Gly 
270 

Lys Asp Ala Val 
285 

Asp Ala Leu Trp 



Trp Gly Val Val Thr Val Thr Thr He Gly Tyr Gly Asp Lys Val Pro 
305 310 315 320 

Gin Thr Trp Val Gly Lys Thr He Ala Ser Cys Phe Ser Val Phe Ala 
325 330 J-* 5 

He Ser Phe Phe Ala Leu Pro Ala Gly He Leu Gly Ser Gly Phe Ala 
340 345 350 

Leu Lys Val Gin Gin Lys Gin Arg Gin Lys His Phe Asn Arg Gin He 
355 360 365 

Pro Ala Ala Ala Ser Leu He Gin Thr Ala Trp Arg Cys Tyr Ala Ala 
370 375 380 

Glu Asn Pro Asp Ser Ser Thr 'Trp Lys He Tyr He Arg Lys Ala Pro 
385 390 395 400 

Arg Ser His Thr Leu Leu Ser Pro Ser Pro Lys Pro Lys Lys Ser Val 
y 405 410 415 

Val Val Lys Lys Lys Lys Phe Lys Leu Asp Lys Asp Asn Gly Val Thr 
420 425 430 

Pro Gly Glu Lys Met Leu Thr Val Pro His He Thr Cys Asp Pro Pro 
435 440 445 

Glu Glu Arg Arg Leu Asp His Phe Ser Val Asp Gly Tyr Asp Ser Ser 
450 455 460 

Val Arg Lys Ser Pro Thr Leu Leu Glu Val Ser Met Pro His Phe Met 
465 470 475 480 

Arq Thr Asn Ser Phe Ala Glu Asp Leu Asp Leu Glu Gly Glu Thr Leu 
485 490 495 

Leu Thr Pro He Thr His He Ser Gin Leu Arg Glu His His Arg Ala 
500 505 510 

Thr He Lys Val He Arg Arg Met Gin Tyr Phe Val Ala Lys Lys Lys 
515 520 525 

Phe Gin Gin Ala Arg Lys Pro Tyr Asp Val Arg Asp Val He Glu Gin 
530 535 540 

Tyr Ser Gin Gly His Leu Asn Leu Met Val Arg He Lys Glu Leu Gin 
545 550 555 560 

Arg Arg Leu Asp Gin Ser He Gly Lys Pro Ser Leu Phe He Ser Val 
565 570 =75 

Ser Glu Lys Ser Lys Asp Arg Gly Ser Asn Thr He Gly Ala Arg Leu 
580 585 590 

Asn Arg Val Glu Asp Lys Val Thr Gin Leu Asp Gin Arg Leu Ala Leu 
595 600 605 

He Thr Asp Met Leu His Gin Leu Leu Ser Leu His Gly Gly Ser Thr 
610 615 620 

Pro Gly Ser Gly Gly Pro Pro Arg Glu Gly Gly Ala His He Thr Gin 
625 630 635 t>4U 




Pro Cys Gly Ser Gly Gly Ser Val Asp Pro Glu Leu Phe Leu Pro Ser 
645 650 655 

Asn Thr Leu Pro Thr Tyr Glu Gin Leu Thr Val Pro Arg Arg Gly Pro 
660 665 670 

Asp Glu Gly Ser 
675 

<210> 3 

<211> 1703 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (193) . . (579) - * 

acacccggct ctctcggcat ctcagacccg ggaaaaatcc ctctgctttc tctggccagt 60 

% ttcacacaat catcaggtga gccgaggatc cattggagga aggcattatc tgtatccaga 120 

^ ggaaatagcc aaggatattc agaggtgtgc ctgggaagtt tgagctgcag cagtggaacc 180 

•'•J ttaatgccca gg atg ate ctg tct aac acc aca gcg gtg acg ccc ttt ctg 231 
; ,j Met He Leu Ser Asn Thr Thr Ala Val Thr Pro Phe Leu 



1 5 10 



! «acc aag ctg tgg cag gag aca gtt cag cag ggt ggc aac atg teg ggc 

5i Thr Lys Leu Trp Gin Glu Thr Val Gin Gin Gly Gly Asn Met Ser Gly 

Q 15 20 25 

i!rl . 

M. ctg gec cgc agg tec ccc cgc age ggt gac ggc aag ctg gag gee etc 

"Iheu Ala Arg Arg Ser Pro Arg Ser Gly Asp Gly Lys Leu Glu Ala Leu 

W 30 35 40 45 

3 tac gtc etc atg gta ctg gga ttc ttc ggc ttc ttc acc ctg ggc ate 
" Tyr Val Leu Met Val Leu Gly Phe Phe Gly Phe Phe Thr Leu Gly He 

50 55 60 

atg ctg age tac ate cgc tec aag aag ctg gag cac teg aac gac cca 
Met Leu Ser Tyr He Arg Ser Lys Lys Leu Glu His Ser Asn Asp Pro 
65 70 75 

ttc aac gtc tac ate gag tec gat gee tgg caa gag aag gac aag gee 
Phe Asn Val Tyr He Glu Ser Asp Ala Trp Gin Glu Lys Asp Lys Ala 
80 85 90 

tat gtc cag gec egg gtc ctg gag age tac agg teg tgc tat gtc gtt 
Tyr Val Gin Ala Arg Val Leu Glu Ser Tyr Arg Ser Cys Tyr Val Val 
95 100 105 

qaa aac cat ctg gee ata gaa caa ccc aac aca cac ctt cct gag acg 
Glu Asn His Leu Ala He Glu Gin Pro Asn Thr His Leu Pro Glu Thr 
110 115 120 125 

aag cct tec cca tgaaccccac cactggctaa actggacacc tcctgctggn 
Lys Pro Ser Pro 



279 



327 



375 



423 



471 



519 



567 



619 



nnnnagattt tctaatcaca ttcctctcat actctttatt gtgatggata ccactggatt 679 




8 

tctttttggc tgttgtaang ggtgaggggt ggattaatga cactgtttca ctgtttctct 739 
aaaatcacgt tcttttgtga tagactgtca gtggttcccc catatctgtc cctgccttgc 799 
taaatttagc agaatccctg aggacatggc ctctgagaat agcagctgca tttcccagac 859 
tcccttgcag ctagcaaggt tgtgtgacta agccctggcc agtaggcatg gaagtgaaga 919 
ctgtaatgtc caagtaatcc ttggaaagaa aagaacgtgc ccttaactaa ctttgtcctg 97 9 
cttcccagtg gctggatgtg gaggaggtgg agagcagtta tgagactggg aaagttcggg 1039 
gcactcaaag agccacacac atctgggcct gggcgacgtg gatcctcctt accacccacc 1099 
aggccagatt tacaggagag agaaatccac tocactcttc cttaagccac tgttattctg 1159 
atctctgtta aggtcgcaga atcaatgccc ttactgatac acctacctta taggactgaa 1219 
cctaaaggca tgacatttcc atacttgtca caagcacaca ctgattctgc ccttgtcact 1279 
tctgtgctca ctcttgtggc tctatcctcc tcctgccctt ccgccttcca ctcctccctt 1339 
fl gcacccatcc tgcacacatc tccctgaaaa cacacaggca catacactca tatacataga 1399 
l,S cacacataca cacctcaatc tagaaagaac ttgctttgta cagggctgag atggaggaga '1459 
SJaaaaaatgcc cccttcagaa tgcataccaa ggggaaggtg ctcggtcact gtgggagcag 1519 
liggaaaggtgc ccccactccc cgagagccag gggaaggagt ggctctgggc agagagggac 1579 
TNI acatagcact ggggtggcag gtccttttga ggtgatgggc cggttttgtg agatgaattg 1639 
I;;3tatcccccaa aaagacaggt accttcaatg tgacctaatt gggaaataga gtctttgcag 1699 

17 03 

U at< 3 a 

\% 

!;3<2io> 4 

P<211> 129 
" 7 <212> PRT 

<213> Homo sapiens 

Met°ile Leu Ser Asn Thr Thr Ala Val Thr Pro Phe Leu Thr Lys Leu 
15 10 15 

Trp Gin Glu Thr Val Gin Gin Gly Gly Asn Met Ser Gly Leu Ala Arg 
20 25 30 

Arg Ser Pro Arg Ser Gly Asp Gly Lys Leu Glu Ala Leu Tyr Val Leu 
35 40 45 

Met Val Leu Gly Phe Phe Gly Phe Phe Thr Leu Gly He Met Leu Ser 
50 55 60 

Tyr He Arg Ser Lys Lys Leu Glu His Ser Asn Asp Pro Phe Asn Val 
65 70 75 bu 

Tyr He Glu Ser Asp Ala Trp Gin Glu Lys Asp Lys Ala Tyr Val Gin 
y 85 90 95 

Ala Arg Val Leu Glu Ser Tyr Arg Ser Cys Tyr Val Val Glu Asn His 
100 105 HO 





Leu Ala lie Glu Gin Pro Asn Thr His Leu Pro Glu Thr Lys Pro Ser 
115 120 125 



Pro 



<210> 5 
<211> 63 
<212> DNA 

<213> Artificial Sequence 

<220> ^ . 

<223> Description of Artificial Sequence : Hypothetical 

sequence to demonstrate calculation of percent 

homology or identity. \. 

accgtagcta cgtacgtata tagaaagggc gcgatcgtcg tcgcgtatga cgacttagca 60 

63 

tgc ' 

*4 <210> 6 
\M <211> 130 
= ; 3 <212> DNA 

•'4<213> Artificial Sequence 

."1<220> • - 

* : ¥<223> Description of Artificial Sequence : Hypothetical 
fy sequence to demonstrate calculation of percent 

-i homology or identity. 

[Jaccggtagct acgtacgtta tttagaaagg ggtgtgtgtg tgtgtgtaaa ccggggtttt 60 
^Jcgggatcgtc cgtcgcgtat gacgacttag ccatgcacgg tatatcgtat taggactagc 120 

y 130 

□ gattgactag 

<210> 7 

<211> 17 

<212> DNA 

<213> Homo sapiens 

<400> 7 17 
cagatcctga ggatgct 



<210> 8 

<211> 17 

<212> DNA 

<213> Homo sapiens 

<400> 8 

gtacctggct gagaagg 



<210> 9 
<211> 10 
<212> DNA 

<213> Homo sapiens 




<400> 9 
atggccgcgg 



<210> 10 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 10 

acttcgccgt gtgagtatcg 



<210> 11 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 11 

tgtcttgcag cttcctcatc 



<210> 12 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 12 

cttctggatg gtacgtagca 



<210> 13 

<211> 20 

1 <212> DNA 

<213> Homo sapiens 

1 <400> 13 

f gtccctgcag gagatcgtgc 



<210> 14 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 14 

tccatcatcg gtgagtcatg 



<210> 15 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<4O0> 15 

cactccacag acctcatcgt 



<210> 16 

<211> 20 

<212> DNA 

<213> Homo sapiens 



<400> 16 

gggccatcag gtgcgtctgt 



<210> 17 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 17 

tccttcgcag gggcatccgc 



<210> 18 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 18 

ccaccgccag gtgggtggcc 

M <210> 19 

'.3 <211> 20 

i,fl <212> DNA 

ht % <213> Homo sapiens 

, ; j<400> 19 

tctggcctag gagctgataa 

5*1 ; 
I ¥ 

«' <210> 20 

p i <211> 20 

«!S<212> DNA 

! ;5i <213> Homo sapiens 

*J<400> 20 

C3gtggggggtg gtaagtcgga 

<210> 21 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 21 

ctccctgcag gtcacagtca 



<210> 22 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 22 

gctcccagcg gtaggtgccc 



<210> 23 

<211> 20 

<212> DNA 

<213> Homo sapiens 



r 



<400> 23 

tccttcccag gggattcttg 



<210> 24 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 24 

actcattcag gtgcggtgcc 



<210> 25 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 25 

cccacctcag accgcatgga 

?% 

■% <210> 26 

j'S <211> 20 

; : 4 <212> DNA 

H<213> Homo sapiens 

ht 4 <400> 26 

s r u gtctgtggtg gtgagtagcc 

ry 

!U <210> 27 

* ! f <211> 20 

f!R <212> DNA 

l& <213> Homo sapiens 

to 

<400> 27 

ttttttttag gtaaagaaaa 



<210> 28 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 28 

gacagttctg gtgagaaccc 



<210> 29 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 29 

ttctcctcag taaggaagag 



<210> 30 

<211> 20 

<212> DNA 

<213> Homo sapiens 



12 

20 

20 

20 

20 

20 

20 

20 
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<400> 30 

acatctcaca gtgagtgcct 



<210> 31 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 31 

tccactgcag gctgcgggaa 



<210> 32 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 32 

gaaattccag gtaagccctg 

<210> 33 

! ! | <211> 20 

t>2 <212> DNA 

**J <213> Homo sapiens 

<400> 33 
sTi tgtcccgcag caagcgcgga 

s y 

s; <210> 34 
m <211> 20 

<212> DNA 
|'.4<213> Homo sapiens 

';J<400> 34 

t|tgcagaggag gtgggcacgg 



<210> 35 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 35 

ttctctccag gctggaccag 



<210> 36 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 36 

tccgtctcag gtgggtttct 



<210> 37 

<211> 20 

<212> DNA 

<213> Homo sapiens 




<400> 37 

tcccccatag aaaagagcaa 



<210> 38 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 38 

agaagacaag gtaggctcac 



<210> 39 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 39 

gtccccgcag gtgacgcagc 

lt t <210> 40 

U <211> 10 

lH <212> DNA 

\.% <213> Homo sapiens 

^ [ J* 

=: ! j<400> 40 
s \ ggggtcctga 

ry 

i\ <210> 41 

j i 3<211> 19 

j'&<212> DNA 

!*7<213> Homo sapiens 

'^3<4 00> 41 

fjctcgccttcg ctgcagctc 

x: ih- 

<210> 42 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 42 
. gcgcgggtct aggctcacc 



<210> 43 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 43 

cgccgcgccc ccagttgc 



<210> 44 

<211> 19 

<212> DNA 

<213> Homo sapiens 



14 

20 

20 

20 

10 

19 

19 

18 




<400> 44 

cagagctccc ccacaccag 



<210> 45 
<211> .24 
<212> DNA 

<213> Homo sapiens 
<400> 45 

atgggcagag gccgtgatgc tgac 



<210> 46 

<211> 22 

<212> DNA 

<213> Homo sapiens 

<400> 46 

atccagccat gccctcagat gc 



?, ;!<210> 47 

*.3<211> 24 

Ul<212> DNA 

ij<213> Homo sapiens 

* t j<400> 47 

; /jgttcaaacag gttgcagggt ctga 

i : 5 

:i <210> 48 

f : 3<211> 21 

i*:fc<212> DNA 

! , 7<213> Homo sapiens 

? : |<400> 48 

!;3cttcctggtc tggaaacctg g 



<210> 49 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 49 

ctcttccctg gggccctggc 



<210> 50 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<400> 50 

tgcgggggag cttgtggcac ag 



<210> 51 

<211> 22 

<212> DNA 

<213> Homo sapiens 



15 

19 



24 



22 



24 



21 



20 



22 




16 



<400> 51 

tcagccccac accatctcct tc 



<210> 52 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 52 

ctgggcccct accctaaccc 



<210> 53 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 53 

tcctggagcc cgacactgtg tgt 



<210> 54 

%J <211> 22 

\n <212> DNA 

i ^ <213> Homo sapiens 

|'1<400> 54 

."^ tgtcctgccc actcctcagc ct 

!;U 
it : i 

su 

it' <210> 55 

£=^.<211> 20 

!;|<212> DNA 

' ,i3 <213> Homo sapiens 

|4 

i,S<400> 55 

rjtggctgacca ctgtccctct 

<210> 56 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<400> 56 

ccccaggacc ccagctgtcc aa 



<210> 57 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 57 

gctggcagtg gcctgtgtgg a 



<210> 58 

<211> 24 

<212> DNA 

<213i> Homo sapiens 



17 

<400> 58 

aacagtgacc aaaatgacag tgac 



<210> 59 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 59 

tggctcagca ggtgacagc 



<210> 60 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 60 

tggtggcagg tgggctact 

H <210> 61 

! ! £<211> 19 

Ul<212> DNA 

^!<213> Homo sapiens 

Q 

== :s j<400> 61 

s ,1 gcctggcaga cgatgtcca 
■ ¥ 

« <210> 62 

t:a<2ii> 19 

j^<212> DNA 

j ; V<213> Homo sapiens 

Vl<400> 62 

tJcaactgcctg aggggttct 



<210> 63 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 63 

ctgtccccac actttctcct 



<210> 64 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 64 

tgagctccag tcccctccag 



<210> 65 
<211> 19 
<212> DNA 

<213> Homo sapiens 
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<400> 65 

tggccactca caatctcct 



<210> 66 

<211> 19 

<212> DNA 

<213> Homo sapiens 

<400> 66 

gccttgacac cctccacta 



<210> 67 

<211> 19 

<212> DMA 

<213> Homo sapiens 

<400> 67 

ggcacaggga ggagaagtg 

i;3 <210> 68 

^<211> 19 

\h<212> DNA 

h '2<213> Homo sapiens 

% J 

H<A0Q> 68 

^jcggcaccgct gatcatgca 

iU 

■ ¥ <210> 69 

5 \<211> 19 

0<212> DNA 

iB<213> Homo sapiens 

I Ji 
V 

'^<400> 69 

':; jscagggccag gtgtgactg 

<210> 70 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 70 

tgggcccaga gtaactgaca 



<210> 71 
<211> 21 
<212> DNA 

<213> Homo sapiens 
<400> 71 

ggccctgatt tgggtgtttt a 



<210> 72 

<211> 19 

<212> DNA 

<213> Homo sapiens 



<400> 72 

ggacgctaac cagaaccac 



<210> 73 

<211> 20 

<212> DNA' 

<213> Homo sapiens 

<400> 73 

caccactgac tctctcgtct 



<210> 74 

<211> 18 

<212> DNA 

<213> Homo sapiens 

<400> 74 

ccatccccca gccccatc 



<210> 75 

<211> 22 

<212> DNA 

<213> Homo sapiens 

<400> 75 
. gagatcgtgc tggtggtgtt ct 



<210> 76 
* <211> 21 
% <212> DNA 
5 <213> Homo sapiens 

| <400> 76 

I cttcctggtc tggaaacctg g 

<210> 77 
<211> 20 
<212> DNA 
<213> Homo sapiens 

<400> 77 

ctcttccctg gggccctggc 



<210> 78 

<211> 22 

<212> DNA 

<213> Homo sapiens 

<400> 78 

tgcgggggag cttgtggcac ag 



<210> 79 

<211> 20 

<212> DNA 

<213> Homo sapiens 



20 



<400> 79 

gggcatccgc ttcctgcaga 



<210> 80 

<211> 20 

<212> DNA' 

<213> Homo sapiens 

<400> 80 

ctgggcccct accctaaccc 



<210> 81 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<400> 81 

tcctggagcc cgaactgtgt gt 



<210> 82 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<400> 82 

tgtcctgccc actcctcagc ct 



<210> 83 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<400> 83 

ccccaggacc ccagctgtcc aa 



<210> 84 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 84 

aggctgacca ctgtccctct 



<210> 85 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 85 

gctggcagtg gcctgtgtgg a 



<210> 86 
<211> 24 
<212> DNA 

<213> Homo sapiens 
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<400> 86 

aacagtgacc aaaatgacag tgac 



<210> 87 

<211> 22 

<212> DNA 

<213> Homo sapiens 

<400> 87 

ctgcagcagt ggaaccttaa tg 



<210> 88 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<400> 88 

gttcgagtgc tccagcttct tg 



s.% <210> 89 
ik <211> 22 
^ <212> DNA 

<213> Homo sapiens 

N <400> 89 

i>4 agggcatcat gctgagctac at 

v\i 

<210> 90 
<211> 21 
<212> DNA 
<213> Homo sapiens 

<400> 90 

tttagccagt ggtggggttc a 



<210> 91 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<400> 91 

gttcagcagg gtggcaacat 



<210> 92 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 92 

gccagatggt tttcaacgac a 



<210> 93 
<211> 28 
<2.12> DNA 

<213> Homo sapiens- 



If 




24 



22 



22 



22 



21 



20 



21 



22 

<220> 

<221> misc_dif ference 

<222> (9) , ■ 

<223> Base change made to create a restriction enzyme 

site . 

<400> 93 ?R 
cagtggaagc ttaatgccca ggatgatc 

<210> 94 

<211> 35 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_dif ference 
<222> (7) . . <8) 

<223> Base changes made to create a restriction enzyme 
site . 

i% <400> 94 A s 
caggaggatc cagtttagcc agtggtgggg gttca 

<210> 95 
H: 4 <211> 9 
Sj <212> DNA 

<213> Homo sapiens 

<400> 95 9 
15 ccacacccg 

|;| 
\M 

U <210> 96 
; * <211> 20 
<212> DNA 

<213> Homo sapiens 



i 1 ^ 



<400> 96 2Q 
tcagacccgg gtgagttagg 

<210> 97 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 97 2Q 
caatcaccag gaaaaatccc 

<210> 98 
<211> 20 
<212> DNA 

<213> Homo sapiens 

<400> 98 20 
ggatattcag gtaggacctg 



24 

<210> 106 
<211> 21 
<212> DNA 

<213> Homo sapiens 

<400> 106 21 
gccagatggt tttcaacgac a 

<210> 107 
<211> 26 
<212> PRT 

<213> Homo sapiens 

Phe°Leu°iie Val Leu Val Cys Leu He Phe Ser Val Leu Ser Thr He 
15 10 15 

Glu Gin Tyr Ala Ala Leu Ala Thr Gly Thr 
20 ' 25 



^<210> 108 
*'!<211> 61 
U f K212> PRT 

tS<213> Homo sapiens 

•iff 

/<400> 108 
iu Phe T 

1 5 



"leu Phe Trp Met Glu lie Val Leu Val Val Phe Phe Gly Thr Glu Tyr 

its - 10 15 



%al Val Arg Leu Trp Ser Ala Gly Cys Arg Ser Lys Tyr Val Gly Leu 

v % 20 25 30 

^rp Gly Arg Leu Arg Phe Ala Arg Lys Pro He Ser He He Asp Leu 
!'* 35 40 45 

file Val Val Val Ala Ser Met Val Val Leu Cys Val Gly 

<210> 109 
<211> 137 
<212> PRT 

<213> Homo sapiens 

Ser 0 Lys°Gly Gin Val Phe Ala Thr Ser Ala He Arg Gly He Arg Phe 
15 10 15 

Leu Gin He Leu Arg Met Leu His Val Asp Arg Gin Gly Gly Thr Trp 
20 25 30 

Arg Leu Leu Gly Ser Val Val Phe He His Arg Gin Glu Leu He Thr 
35 40 45 

Thr Leu Tyr He Gly Phe Leu Gly Leu He Phe Ser Ser Tyr Phe Val 
50 55 60 

Tyr Leu Ala Glu Lys Asp Ala Val Asn Glu Ser Gly Arg Val Glu Phe 
65 70 "75 HU 



f£3 



25 



Gly Ser Tyr Ala Asp Ala Leu Trp Trp Gly Val Val Thr Val Thr Thr 



85 



90 



95 



He Glv Tyr Gly Asp Lys Val Pro Gin Thr Trp Val Gly Lys Thr He 
100 105 110 

Ala Ser Cys Phe Ser Val Phe Ala He Ser Phe Phe Ala Leu Pro Ala 
115 120 125 

Gly He Leu Gly Ser Gly Phe Ala Leu 
130 135 



<210> 110 

<211> 66 

<212> PRT 

<213> Drosophila melanogaster 

<400> 110 

He Leu Leu Ser He Val He Phe Cys 
1 5 

Tl Lys His Tyr Lys Val Phe Asn Thr Thr 

ifi 20 25 

k 'i Glu Asp Glu Val Pro Asp lie Thr Asp 
N 35 4 0 

W Leu Cys He He Trp Phe Thr Phe Glu 
Hi 50 - 55 

Cys Pro 

h i 65 



Leu Glu Thr Leu Pro Glu Phe 
10 15 

Thr Asn Gly Thr Lys He Glu 
30 

Pro Phe Phe Leu He Glu Thr 
45 

Leu Thr Val Arg Phe Leu Ala 
60 



z J <210> 111 
r% <211> 123 



<212> PRT 

<213> Drosophila melanogaster 
<400> 111 

Asn Lys Leu Asn Phe Cys Arg Asp Val 
1 5 

Ala He He Pro Tyr Phe He Thr Leu 
20 25 

Glu Asp Thr Leu Asn Leu Pro Lys Ala 
35 * 40 

Ser Ser Asn Gin Ala Met Ser Leu Ala 
50 55 

Val Arg Val Phe Arg He Phe Lys Leu 
65 70 

Gin He Leu Gly Arg Thr Leu Lys Ala 
85 

Leu He Phe Phe Leu Phe He Gly Val 

100 105 



Met Asn Val He Asp He He 
10 15 

Ala Thr Val Val Ala Glu Glu 
30 

Pro Val Ser Pro Gin Asp Lys 
45 

He Leu Arg Val He Arg Leu 
60 

Ser Arg His Ser Lys Gly Leu 
75 * 80 

Ser Met Arg Glu Leu Gly Leu 
90 95 

Val Leu Phe Ser Ser Ala Val 
110 




26 



Tvr Phe Ala Glu Ala Gly Ser Glu Asn Ser Phe 
115 120 



<210> 112 
<211> 58 
<212> PRT 

<213> Drosophila melanogaster 
<400> 112 

Phe Lys Ser lie Pro Asp Ala Phe Trp Trp Ala Val Val Thr Met Thr 
1 5 10 15 

Thr Val Gly Tyr Gly Asp Met Thr Pro Val Gly Phe Trp Gly Lys He 
20 25 30 

Val Gly Ser Leu Cys Val Val Ala Gly Val Leu Thr He Ala Leu Pro 
35 40 45 

Val Pro Val He Val Ser Asn Phe Asn Tyr 
50 55 



; ; S<210> 113 
'^<211> 376 
*.3<212> PRT 

' ! 4<213> Xenopus laevis 

|J<400> H3 1 r^i T n 

::XMet Asn Glu Asn Ala He Asn Ser Leu Tyr Glu Ala He Pro Leu Pro 
I'U l 5 10 1 5 

^3 Gin Asp Gly Ser Ser Asn Gly Gin Arg Gin Glu Asp Arg Gin Ala Asn 
0 20 25 30 

•''*Ser Phe Glu Leu Lys Arg Glu Thr Leu Val Ala Thr Asp Pro Pro Arg 
H 35 40 45 

t.% 

111 Pro Thr He Asn Leu Asp Pro Arg Val Ser He Tyr Ser Gly Arg Arg 
50 55 60 

Pro Leu Phe Ser Arg Thr Asn He Gin Gly Arg Val Tyr Asn Phe Leu 
65 70 75 80 

Glu Arq Pro Thr Gly Trp Lys Cys Phe Val Tyr His Phe Thr Val Phe 
85 90 95 

Leu He Val Leu He Cys Leu He Phe Ser Val Leu Ser Thr He Gin 
100 105 HO 

Gin Tvr Asn Asn Leu Ala Thr Glu Thr Leu Phe Trp Met Glu He Val 
115 120 125 

Leu Val Val Phe Phe Gly Ala Glu Tyr Val Val Arg Leu Trp Ser Ala 
130 135 140 

Glv Cvs Arq Ser Lys Tyr Val Gly Val Trp Gly Arg Leu Arg Phe Ala 
145 150 155 160 

Arg Lys Pro He Ser Val He Asp Leu He Val Val Val Ala Ser Val 
165 170 175 



35 



He Val Leu Cys 
180 



He Arg Gly He 
195 



Arg Gin Gly Gly 
210 

Arg Gin Glu Leu 
225 

Phe Ser Ser Tyr 



Ser Gly Glu Tyr 
260 



Val Val Thr Val 
275 

^TTrp He Gly Lys 
Yi 290 

h.p>he Phe Ala Leu 
I IVal Gin Gin Lys 

i'y 

* Ala Ala Ser Leu 
O 340 

m 

5 ,Pro Asp Ser Ala 
V l 355 

(.•3h±s His lie Met 
O 37 0 



Val Gly Ser Asn 



Arg Phe Leu Gin 
200 



Thr Trp Arg Leu 
215 

He Thr Thr Leu 
230 

Phe Val Tyr Leu 
245 

Gin Phe Gly ^Ser 



Thr Thr He Gly 
280 



Thr He Ala Ser 
295 

Pro Ala Gly He 
310 

Gin Arg Gin Lys 
325 

He Gin Thr Ala 



Thr Trp Lys lie 
360 



Ser Pro Ser Pro 
375 



27 

Gly Gin Val Phe 
185 

He Leu Arg Met 



Leu Gly Ser Val 
220 

Tyr He Gly Phe 
235 

Ala Glu Lys Asp 
250 

Tyr Ala Asp Ala 
265 

Tyr Gly Asp Lys 



Cys Phe Ser Val 
300 



Leu Gly Ser Gly 
315 



His Phe Asn Arg 
330 

Trp Arg Cys Tyr 
345 

Tyr lie Arg Lys 



Ala Thr Ser Ala 
190 

Leu His Val Asp 
205 

Val Phe He His 



Leu Gly Leu He 
240 



Ala He Asp Ser 
255 

Leu Trp Trp Gly 
270 

Val Pro Gln^ Thr 
285 

Phe Ala lie Ser 



Phe Ala Leu Lys 
320 



Gin He Pro Ala 
335 



Ala Ala Glu Asn 
350 

Gin Ser Arg Asn 
365 



<210> 114 
<211> 570 
<212> PRT 

<213> Homo sapiens 
<400> 114 

Gin Gly Arg Val Tyr Asn Phe Leu Glu Arg Pro Thr Gly Trp Lys Cys 
15 10 15 

Phe Val Tyr His Phe Ala Val Phe Leu He Val Leu Val Cys Leu He 
20 25 30 

Phe Ser Val Leu Ser Thr He Glu Gin Tyr Ala Ala Leu Ala Thr Gly 
35 40 45 

Thr Leu Phe Trp Met Glu He Val Leu Val Val Phe Phe Gly Thr Glu 
50 55 60 

Tyr Val Val Arg Leu Trp Ser Ala Gly Cys Arg Ser Lys Tyr Val Gly 
65 70 75 80 

Leu Trp Gly Arg Leu Ar.g Phe Ala Arg Lys Pro He Ser He He Asp 
85 90 95 




Leu He Val 



Gly Gin Val 
115 

He Leu Arg 
130 

Leu Gly Ser 
145 

Tyr He Gly 



Ala Glu Lys 



Val Val Ala 
100 

Phe Ala Thr 



Ser Met 



Ser Ala 
120 



Val 
105 

He 



Tyr 



,§Tyr 

3 & 
fff 9 

^ Cys 

*''4 225 



Ala Asp 
195 

Gly Asp 
210 

Phe Ser 



i j Leu Gly Ser 



{;& Trp 

!;Z T y r 



Lys 
305 



Lys 



Phe Asn 

Arg Cys 
275 

He Arg 
290 

Pro Lys 
Asp Asn 



Met Leu His 

Val Val Phe 
150 

Phe Leu Gly 
165 

Asp Ala Val 
180 

Ala Leu Trp 

Lys Val Pro 

Val Phe Ala 
230 

Gly Phe Ala 
245 

Arg Gin He 
260 

Tyr Ala Ala 
Lys Ala Pro 



Val Asp 
135 



•Arg 
He His Arg 
Leu He Phe 



28 

Val Leu Cys Val 



Arg Gly He Arg 
125 

Gin Gly Gly Thr 
140 

Gin Glu Leu He 
155 

Ser Ser Tyr Phe 
170 



Asn 'Glu Ser Gly Arg Val Glu 
185 



Trp Gly 
200 

Gin Thr 
215 

He Ser 



Leu Lys 
Pro Ala 



Val Val Thr Val Thr 
205 

Trp Val Gly Lys Thr 
220 

Phe Phe Ala Leu Pro 
235 

Val Gin Gin Lys Gin 
250 

Ala Ser Leu He 



Gly Ser Lys 
110 

Phe Leu Gin 

Trp Arg Leu 

Thr Thr Leu 
160 

Val Tyr Leu 
175 

Phe Gly Ser 
190 

Thr He Gly 
lie Ala Ser 



Glu Asn 
280 

Arg Ser 
295 



Ala 
265 

Pro 



His 



He Thr Cys 

Asp Gly Tyr 
355 

Ser Met Pro 
370 

Leu Glu Gly 
385 

Arg Glu His 
Phe Val Ala 



Lys Ser Val 
310 

Gly Val Thr 
325 

Asp Pro Pro 
340 

Asp Ser Ser 
His Phe Met 



Glu Thr Leu 
390 

His Arg Ala 
405 

Lys Lys Lys 
420 



Val Val Lys 
Glu 



Pro Gly 
Glu Glu 



Val Arg 
360 

Arg Thr 
375 



Arg 
345 

Lys 



Asn 



Asp Ser Ser Thr 
285 

Thr Leu Leu Ser 
300 

Lys Lys Lys Phe 

■ 315 

Lys Met Leu Thr 
330 

Arg Leu Asp His 



Ala Gly He 
240 

Arg Gin Lys 
255 

Gin Thr Ala 
270 

Trp Lys He 



Pro Ser Pro 



Lys Leu Asp 
320 

Val Pro His 
335 

Phe Ser Val 
350 



Leu Thr Pro 



Thr He 
Phe Gin 



Lys 



Gin 

4 2.5 



Ser Pro Thr Leu 
365 

Ser Phe Ala Glu 
380 

lie Thr His He 
395 

Val He Arg Arg 
410 

Ala Arg Lys Pro 



Leu Glu'Val 



Asp Leu Asp 



Ser Gin Leu 
400 

Met Gin Tyr 
415 

Tyr Asp Val 
430 





m 



29 

Arg Asp Val He Glu Gin Tyr Ser Gin Gly His Leu Asn Leu Met Arg 
' 435 440 445 

Val He Lys Glu Leu Gin Arg Arg Leu Asp Gin Ser He Gly Lys Pro 
450 455 460 

Ser Leu Phe He Ser Val Ser Glu Lys Ser Lys Asp Arg Gly Ser Asn 
465 470 475 480 

Thr He Gly Ala Arg Leu Asn Arg Val Glu Asp Lys Val Thr Gin Leu 
485 490 495 

Asp Gin Arg Leu Ala Leu lie Thr Asp Met Leu His Gin Leu Leu Ser 
500 505 510 

Leu His Gly Gly Ser Thr Pro -Gly Ser Gly Gly Pro Pro Arg Glu Gly 
515 520 525 

Glv Ala His He Thr Gin Pro Cys Gly Ser Gly Gly Ser Val Asp Pro 
530 535 540 

"iGlu Leu Phe Leu Pro Ser Asn Thr Leu Pro Thr Tyr Glu Gin Leu Thr 
;.jjj545 550 555 560 

'•Sval Pro Arg Arg Gly Pro Asp Glu Gly Ser 
-■■J 5 65 570 



ru 



<210> 115 
<211> 2821 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (88) . . (1830) 



<400> 115 

qgcttcctcg agcgtcccac cggctggaag ttgtagacgc ggccctggac gtgggtgcgc 60 

gccaacaccg ggcggcgcgt gctgtag atg gag acg cgc ggg tct agg etc acc 114 
y * . Met Glu Thr Arg Gly Ser Arg Leu Thr 

1 5 



ggc ggc cag ggc cgc gtc tac aac ttc etc gag cgt ccc acc ggc tgg 
Glv Gly Gin Gly Arg Val Tyr Asn Phe Leu Glu Arg Pro Thr Gly Trp 
10 15 20 25 

aaa tgc ttc gtt tac cac ttc gec gtc ttc etc ate gtc ctg gtc tgc 
Lys Cys Phe Val Tyr His Phe Ala Val Phe Leu He Val Leu Val Cys 



Ty 
30 



35 



etc ate ttc age gtg ctg tec acc ate gag cag tat gec gec ctg gec 
Leu He Phe Ser Val Leu Ser Thr He Glu Gin Tyr Ala Ala Leu Ala 
45 50 55 

acg ggg act etc ttc tgg atg gag ate gtg ctg gtg gtg ttc ttc ggg 
Thr Gly Thr Leu Phe Trp Met Glu He Val Leu Val Val Phe Phe Gly 
60 65 70 

acg gag tac gtg gtc cgc etc tgg tec gec ggc tgc cgc age aag tac 
Thr Glu Tyr Val Val Arg Leu Trp Ser Ala Gly Cys Arg Ser Lys Tyr 
75 f 80 85 



162 



210 



258 



306 



354 




30 



gtg ggc etc tgg ggg egg ctg cgc ttt gec egg aag ccc att tec ate 
Val Gly Leu Trp Gly Arg Leu Arg Phe Ala Arg Lys Pro He Ser He 
90 95 100 105 

ate gac etc ate gtg gtc gtg gee tec atg gtg gtc etc tgc gtg ggc 
He Asp Leu He Val Val Val Ala Ser Met Val Val Leu Cys Val Gly 
110 115 120 



402 



450 



tec aag ggg cag gtg ttt gec acg teg gee ate agg ggc ate cgc ttc 
Ser Lys Gly Gin Val Phe Ala Thr Ser Ala lie Arg Gly He Arg Phe 
125 130 135 



498 



ctg cag ate ctg agg atg eta cac gtc gac cgc cag gga ggc acc tgg 
Leu Gin He Leu Arg Met Leu His Val Asp Arg Gin Gly Gly Thr Trp 
140 145 150 



546 



agg etc ctg ggc tec gtg gtc ttc ate cac cgc cag gag ctg ata acc 
Arg Leu Leu Gly Ser Val Val Phe He His Arg Gin Glu Leu lie Jhr 
155 160 165 



594 



E. : : 



acc ctg tac ate ggc ttc ctg ggc etc ate ttc tec teg tac ttt gtg 
Thr Leu Tyr He Gly Phe Leu Gly Leu He Phe Ser Ser Tyr Phe Val 
170 175 180 185 

tac ctg get gag aag gac gcg gtg aac gag tea ggc cgc gtg gag ttc 
Tyr Leu Ala Glu Lys Asp Ala Val Asn Glu Ser Gly Arg Val Glu Phe 
190 195 200 

ggc age tac gca gat gcg ctg tgg tgg ggg gtg gtc aca gtc acc acc 
Gly Ser Tyr Ala Asp Ala Leu Trp Trp Gly Val Val Thr Val Thr Thr 
205 210 215 

ate ggc tat ggg gac aag gtg ccc cag acg tgg gtc ggg aag acc ate 
He Gly Tyr Gly Asp Lys Val Pro Gin Thr Trp Val Gly Lys Thr He 
220 225 230 

gec tec tgc ttc tct gtc ttt gec ate tec ttc ttt gcg etc cca gcg 
Ala Ser Cys Phe Ser Val Phe Ala He Ser Phe Phe Ala Leu Pro Ala 
235 240 245 



642 



690 



738 



786 



834 



ggg att ctt ggc teg ggg ttt gec ctg aag gtg cag/cag aag cag agg 
Gly He Leu Gly Ser Gly Phe Ala Leu Lys Val Gin Gin Lys Gin Arg 
250 255 ' 260 265 



882 



cag aag cac ttc aac egg cag ate ccg gcg gca gec tea etc att cag 
Gin Lys His Phe Asn Arg Gin He Pro Ala Ala Ala Ser Leu He .Gin 
270 275 280 



930 



acc gca tgg agg tgc tat get gec gag aac ccc gac tec tec acc tgg 
Thr Ala Trp Arg Cys Tyr Ala Ala Glu Asn Pro Asp Ser Ser Thr Trp 
285 290 295 



978 



aag ate tac ate egg aag gec ccc egg age cac act ctg ctg tea ccc 
Lys He Tyr He Arg Lys Ala Pro Arg Ser His Thr Leu Leu Ser Pro 
300 305 310 



1026 



age ccc aaa ccc aag aag tct gtg gtg gta aag aaa aaa aag ttc aag 
Ser Pro Lys Pro Lys Lys Ser Val Val Val Lys Lys Lys Lys Phe Lys 
315 320 325 



1074 



ctg gac aaa gac aat ggg gtg act cct gga gag aag atg etc aca gtc 
Leu Asp Lys Asp Asn Gly Val Thr Pro Gly Glu Lys Met Leu Thr Val 
330 335 340 345 



1122 
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ccc cat ate acg tgc gac ccc cca gaa gag egg egg ctg gac cac ttc 

Pro His lie Thr Cys Asp Pro Pro Glu Glu Arg Arg Leu Asp His Phe 
350 355 360 

tct gtc gac ggc tat gac agt tct gta agg aag age cca aca ctg ctg 
Ser Val Asp Gly Tyr Asp Ser Ser Val Arg Lys Ser Pro Thr Leu Leu 
365 370 375 

gaa gtg age atg ccc cat ttc atg aga ace aac age ttc gee gag gac 
Glu Val Ser Met Pro His Phe Met Arg Thr Asn Ser Phe Ala Glu Asp 
380 385 390 

ctg gac ctg gaa ggg gag act ctg ctg aca ccc ate acc cac ate tea 
Leu Asp Leu Glu Gly Glu Thr Leu Leu Thr Pro lie Thr His lie Ser 
395 400 405 

cag ctg egg gaa cac cat egg gec acc att aag gtc att cga cgc atg 
Gin Leu Arg Glu His His Arg Ala Thr lie Lys Val lie Arg Arg Met 
410 415 420 425 

pcag tac t.tt gtg gec aag aag aaa ttc cag caa gcg egg aag cct tac 

''Sdn Tyr Phe Val Ala Lys Lys Lys Phe Gin Gin Ala Arg Lys Pro Tyr 

430 435 440 

\M 

^3 gat gtg egg gac gtc att gag cag tac teg cag ggc cac etc aac etc 

' : <jAsp Val Arg Asp Val lie Glu Gin Tyr Ser Gin Gly His Leu Asn Leu 
k f j 445 450 455 

«£atg gtg cgc ate aag gag ctg cag agg agg ctg gac cag tec att ggg 
'M ! Met Val Arg lie Lys Glu Leu Gin Arg Arg Leu Asp Gin Ser lie Gly 
i! 460 465 470 

i% 

aag ccc tea ctg ttc ate tec gtc tea gaa aag age aag gat cgc ggc 
i'l Lys Pro Ser Leu Phe lie Ser Val Ser Glu Lys Ser Lys Asp Arg Gly 
*l Alb 480 485 

W 

Q age aac acg ate ggc gee cgc ctg aac cga gta gaa gac aag gtg acg 
l;3 Ser Asn Thr lie Gly Ala Arg Leu Asn Arg Val Glu Asp Lys Val Thr 
" r 490 495 500 505 

cag ctg gac cag agg ctg gca etc ate acc gac atg ctt cac cag ctg 
Gin Leu Asp Gin Arg Leu Ala Leu lie Thr Asp Met Leu His Gin Leu 
510 515 520 



etc tec ttg cac ggt ggc age acc ccc ggc age 
Leu Ser Leu His Gly Gly Ser Thr Pro Gly Ser 
525 530 

gag ggc ggg gec cac ate acc cag ccc tgc ggc 
Glu Gly Gly Ala His He Thr Gin Pro Cys Gly 
540 545 

gac cct gag etc ttc ctg ccc age aac acc ctg 
Asp Pro Glu Leu Phe Leu Pro Ser Asn Thr Leu 
555 560 

ctg acc gtg ccc agg agg ggc ccc gat gag ggg 
Leu Thr Val Pro Arg Arg Gly Pro Asp Glu Gly 
570 575 580 

atggggctgg gggatgggcc tgagtgagag gggaggccaa 

ctctgaagga ggccacctcc taaaaggece agagagaaga 



99 c <?9 C ccc ccc a 9 a 
Gly Gly Pro Pro Arg 
535 

agt ggc ggc tec gtc 
Ser Gly Gly Ser Val 
550 

ccc acc tac gag cag 
Pro Thr Tyr Glu Gin 
565 

tec tgaggagggg 
Ser 



gagtggcccc acctggccct 
gccccactct cagaggcccc 



1170 

1218 

1266 

1314 

1362 

1410 

1458 

1506 

1554 

1602 

1650 

1698 

1746 

1794 

1840 

1900 
1960 
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aataccccat ggaccatgct gtctggcaca gcctgcactt gggggctcag caaggccacc 2020 

tcttcctggc cggtgtgggg gccccgtctc aggtctgagt tgttacccca agcgccctgg 2080 

cccccacatg gtgatgttga catcactggc atggtggttg ggacccagtg . gcagggcaca 2140 

gggcctggcc catgtatggc caggaagtag cacaggctga gtgcaggccc accctgcttg 2200 

gcccaggggg cttcctgagg ggagacagag caacccctgg accccagcct caaatccagg 2260 

accctgccag gcacaggcag ggcaggacca gcccacgctg actacagggc caccggcaat 2320 

aaaagcccag gagcgcattt ggagggcctg ggcctggctc cctcactctc aggaaatgct 2380 

gacccatggg caggagactg tggagactgc tcctgagccc ccagcttcca gcaggaggga 2440 

cagtctcacc atttccccag ggcacgtggt tgagtggggg gaacgcccac ttccctgggt 2500 

tagactgcca gctcttccta gctggagagg agccctgcct ctccgcccct gagcccactg 2560 

iftgcgtggggc tcccgcctcc aacccctcgc ccagtcccag cagccagcca aacacacaga 2620 

E : |ggggactgc cacctcccct tgccagctgc tgagccgcag agaagtgacg gttcctacac 2680 

•Jggacagggg ttccttctgg gcattacatc gcatagaaat caataatttg tggtgatttg 2740 

^atctgtgtt ttaatgagtt tcacagtgtg attttgatta ttaattgtgc aagcttttcc 2800 
I ■ I 

E -=laataaacgt ggagaatcac a 2821 

£3:210> 116 

r%211> 581 

\ i <f212> PRT 

Nk213> Homo sapiens 

*<IU00> 116 

iSset Glu Thr Arg Gly Ser Arg Leu Thr Gly Gly Gin Gly Arg Val Tyr 
' 1 5 10 15 

Asn Phe Leu Glu Arg Pro Thr Gly Trp Lys Cys Phe Val Tyr His Phe 
20 25 30 

Ala Val Phe Leu lie Val Leu Val Cys Leu He Phe Ser Val Leu Ser 
35 40 45 

Thr He Glu Gin Tyr Ala Ala Leu Ala Thr Gly Thr Leu Phe Trp Met 
50 55 60 

Glu He Val Leu Val Val Phe Phe Gly Thr Glu Tyr Val Val Arg Leu 
65 70 75 80 

Trp Ser Ala Gly Cys Arg Ser Lys Tyr Val Gly Leu Trp Gly Arg Leu 
85 90 " 95 

Arg Phe Ala Arg Lys Pro He Ser He He Asp Leu He Val Val Val 
100 105 HO 

Ala Ser Met Val Val Leu Cys Val Gly Ser Lys Gly Gin Val Phe Ala 
115 120 125 

Thr Ser Ala He Arg Gly He Arg Phe Leu Gin He Leu Arg Met Leu 
130 135 140 
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His Val Asp Arg Gin Gly Gly Thr Trp Arg Leu Leu Gly Ser Val Val 
145 150 155 160 

Phe He His Arg Gin Glu Leu He Thr Thr Leu Tyr He Gly Phe Leu 
165 170 175 

Glv Leu He Phe Ser Ser Tyr Phe Val Tyr Leu Ala Glu Lys Asp Ala 
180 185 190 

Val Asn Glu Ser Gly Arg Val Glu Phe Gly Ser Tyr Ala Asp Ala Leu 
195 200 205 

Tro Trp Gly Val Val Thr Val Thr Thr He Gly Tyr Gly Asp Lys Val 
H 210 215 220 

Pro Gin Thr Trp Val Gly Lys 'Thr He Ala Ser Cys Phe Ser Val Phe 
225 230 235 240 

Ala He Ser Phe Phe Ala- Leu Pro Ala Gly He Leu Gly Ser Gly Phe 
245 250 255 

Maa Leu Lys Val Gin Gin Lys Gin Arg Gin Lys His Phe Asn Arg Gin 
W 260 265 270 

hi 

'.Slle Pro Ala Ala Ala Ser Leu He Gin Thr Ala Trp Arg Cys Tyr Ala 
275 280 285 

%la Glu Asn Pro Asp Ser Ser Thr Trp Lys He Tyr lie Arg Lys Ala 



290 



295 



300 



Pro Arq Ser His Thr Leu Leu Ser Pro Ser Pro Lys Pro Lys Lys Ser 
j;|305 310 315 320 

i'Vval Val Val Lys Lys Lys Lys Phe Lys Leu Asp Lys Asp Asn Gly Val 

% 325 330 335 

£3 Thr Pro Gly Glu Lys Met Leu Thr Val Pro His He Thr Cys Asp Pro 

340 345 350 



C3 



Pro Glu Glu Arg Arg Leu Asp His Phe Ser Val Asp Gly Tyr Asp Ser 
355 360 ;365 

Ser Val Arg Lys Ser Pro Thr Leu Leu Glu Val Ser Met Pro His Phe 
370 375 380 

Met Arg Thr Asn Ser Phe Ala Glu Asp Leu Asp Leu Glu Gly Glu Thr 
385 390 395 400 

Leu Leu Thr Pro He Thr His He Ser Gin Leu Arg Glu His His Arg 
405 410 415 

Ala Thr He Lys Val He Arg Arg Met Gin Tyr Phe Val Ala Lys Lys 
420 425 430 

Lys Phe Gin Gin Ala Arg Lys Pro Tyr Asp Val Arg Asp Val He Glu 
435 440 445 

Gin Tyr Ser Gin Gly His Leu Asn Leu Met Val Arg He Lys Glu Leu 
450 455 460 

Gin Arq Arg Leu Asp Gin Ser He Gly Lys Pro Ser Leu Phe He Ser 
465 470 475 480 




Val Ser Glu Lys 



Leu Asn Arg- Val 
500 



Leu lie Thr Asp 
515 

Thr Pro Gly Ser 
530 

Gin Pro Cys Gly 
545 

Ser Asn Thr Leu 



Ser Lys Asp Arg 
485 

Glu Asp Lys Val 



Met Leu His Gin 
520 



Gly Gly Pro Pro 
535 



Ser Gly Gly Ser 
550 

Pro Thr Tyr-Glu 
565 



34 



Gly Ser Asn Thr 
490 

Thr Gin Leu Asp 
505 

Leu Leu Ser Leu 



Arg Glu Gly Gly 
540 



Val Asp Pro Glu 
555 



Gin Leu Thr Val 
570 



% 



lie Gly Ala Arg 
495 

Gin Arg Leu Ala 
510 

His Gly Gly Ser 
525 

Ala His lie Thr 



Leu Phe Leu Pro 
560 



Pro Arg Arg Gly 
575 



Pro Asp Glu Gly Ser 
580 



23 



<210> 99 

<211> 14 

<212> DNA 

<213> Homo sapiens 

<400> 99 
ttcctttaag aggt 



<210> 100 

<211> 10 

<212> DNA 

<213> Homo sapiens 

<400> 100 
ttccccatga 



<210> 101 

<211> 22 

<212> DNA 

, : ^<213> Homo sapiens 

^§<400> 101 

Ulctgcagcagt ggaaccttaa tg 

i. J; 

*.1<210> 102 

; 1<211> 22 

5;¥<212> DNA 

!U<213> Homo sapiens 

j;J<400> 102 

^Sgttcgagtgc tccagcttct tg 



^:|<210> 103 

!:3<211> 21 

|;§C212> DNA 

''^<213> Homo sapiens 

<400> 103 

gggcatcatg ctgagctaca t 



<210> 104 
<211> 21 
<212> DNA 

<213> Homo sapiens 
<400> 104 

tttagccagt ggtggggttc a 



<210> 105 

<211> 20 

<212> DNA 

<213> Homo sapiens 

<400> 105 

gttcagcagg gtggcaacat 



